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where the indices i and j range over a given species (e.g. Dv) and catabolic pathway (e.g. lactate Table 1 ).
160
The specific rate (ri,j in molS/(molX•hour)) of a catabolic pathway j for a given species i is given Supplementary Table S1 .
177
Using the rate of the catabolic pathway and biomass yield of the anabolic pathway, we can Modelling of medium pH. At the beginning of each timestep in the integration of the 218 differential equation system (composed of Equations 3-6), the pH of the solution is determined.
219
This is done by solving the charge balance of the system using the Brent method [33], while 220 considering the proportion of each ionized species depending on the pH. The acid-base but with different carbon and energy sources; 30mM Na-lactate and 10mM Na2SO4 for Dv,
296
100mM Na-acetate for Mb and 10mM Na-pyruvate and 68.4mM NaCl for Mm. For the last 297 species, the headspace is also filled with 80%H2 / 20%CO2 gas mixture at a pressure of 2atm.
298
To create synthetic communities of co-and tri-cultures, we first created stock cultures by taking 299 2mL aliquots of each monoculture using sterile needle syringe inside anaerobic chamber and 300 inoculating these in the combinations of Dv-Mb, Dv-Mm and Dv-Mb-Mm into different serum 301 bottles, which contained 50mL OSM1.0 medium with 30mM Na-lactate and 7.5mM Na2SO4.
302
The inoculated serum bottles were placed in a 37°C incubator for 21 days. The specific rate of the catabolic reaction is determined by the product of a kinetic factor (FD),
369
expressing enzyme kinetics, and a thermodynamic factor (FT), expressing the limitations 370 arising from thermodynamic constraints (see Figure 1 and and Methods).
384
One key feature of this generic thermodynamic model, differentiating it from previous similar 385 models is that it implements dynamic metabolic stoichiometry through a variable yield term.
386
The use of variable yield adjusted to close the energy balance of metabolism has indeed been 387 advocated as a necessary feature to represent anaerobic metabolism dynamics [41, 42] . 2, and as discussed in the next section, this feature allows it to better capture the experimental 419 data. 'running' that reaction and into maintaining key cellular processes such as membrane potential.
427
In order to determine this parameter for each of the possible metabolic pathways that can be 428 used by Dv, Mm and Mb, we calibrated the model using an iterative fitting procedure described (Table 2) .
435
After a set of parameters was determined by the calibration procedure for each combination of 
